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There are several requirements for ensuring appropriate data analysis: (1)
adequate funding of the principal investigators (Pis) responsible for instrument
development and operation and the subsequent reduction and analysis of the
data; (2) adequate funding and the commitment to enforce documentation and
archiving requirements so that data are available in a format that can be used by
scientists other than the original Pis; and (3) broadening the base of researchers
who know of, understand, and can use the data. The first two requirements are
self-explanatory. This section addresses the third requirement, especially as it
relates to the interplay of big and little science.

There has been a recent trend toward broadening the base of researchers
working with space data through the use of interdisciplinary scientists and guest
investigators. This trend is driven by the increasing breadth of many of the
space physics missions and by the abundant correlative data available from both
ground-based observations and spacecraft operating in different locations in the
solar-terrestrial system at the same time.

One space mission that was particularly successful in attracting the partici-
pation of many researchers was NASA's Solar Maximum Mission (SMM).
Launched in 1980, SMM was an Earth-orbiting satellite that carried six instru-
ments for studying the Sun. For its time, SMM could be considered a moderate-
cost space mission (prelaunch cost of $125 million in FY 1979 dollars). In
addition to the six principal investigators and their teams, about 25 Guest Inves-
tigators per year were funded, at an average of $34,000 per investigation, for a
total cost of roughly $6 million over seven years. About twice that number of
investigators obtained SMM data for their own research, either in person or over
the phone. SMM also provided modest support for correlative ground-based
observations of the Sun. Summaries of selected SMM data were published in
broad-circulation periodical data reports to make those outside the program aware
of the data resource. In addition, the SMM project sponsored a series of work-
shops that focused on SMM data and were open to all interested investigators.
By 1989 the data obtained by SMM had led to over 700 scientific publications.
Over 75 percent of U.S. solar physicists and a large number of non-U.S. re-
searchers have participated in SMM in one way or another.

SMM was not the only successful guest investigator program in space phys-
ics. Over the period 1984-1987, for example, NASA's Dynamics Explorer (DE)
guest investigator program funded 39 investigations at a total cost of $1.45 mil-
lion, resulting in roughly two new publications per investigator per year.

In 1991, NASA's Space Physics Division initiated a plan for the archiving
and analysis of data from six Explorer missions. The plan had three elements:

1. documentation and archiving of Explorer data at various investigator
facilities and at the National Space Science Data Center to make the data acces-
sible to the scientific community,